Cardiovascular responses to arm cranking and FNS-induced leg exercise in paraplegics.
Twelve spinal cord-injured males performed arm-crank exercise (ACE) with and without concurrent functional neuromuscular stimulation (FNS) of paralyzed leg muscles to investigate the hypothesis that FNS would augment cardiovascular performance during submaximal ACE. Six men who exhibited vigorous isometric contractions of thigh and calf muscles were classed as "responders" to FNS (R), and the remaining subjects with poor or nonexistent contractions served as "nonresponder controls" (C). Steady-state heart rate and oxygen uptake during ACE at 30, 60, and 90 W were not appreciably different from the ACE + FNS condition. However, cardiac outputs in R were augmented by 30% during FNS at rest (from 4.9 to 6.4 l/min), by 18% during 30-W ACE + FNS (from 8.6 to 10.1 l/min), and by 28% during 90-W ACE + FNS (from 12.1 to 15.6 l/min). Similarly, resting stroke volumes were increased by 18% (9 ml) and by 23% (19 ml) at 60 W during FNS in the R group. Calculated total peripheral resistance was reduced at rest and during 90-W ACE + FNS by approximately 24%. In contrast, no alterations of circulatory hemodynamics were observed for C subjects. These data indicate that FNS-induced contractions of paralyzed leg muscles augment venous return to aid central cardiovascular control during upper-body submaximal exercise in paraplegics.